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(54) MOISTURE-CURABLE URETHANE COMPOSITION AND COATING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a moisture-curable urethane composition having 
excellent heat resistance, not foamed with carbon dioxide when cured, and having excellent 
curability, and to provide a coating material. 

SOLUTION: This moisture-curable urethane composition comprises (A) a urethane prepolymer 
having two or more isocyanate groups at the molecular terminals, (B) a urethane oxazolidine 
prepolymer having oxazolidine groups at the molecular terminals and obtained by reacting (b1) a 
urethane prepolymer having two or more isocyanate groups at the molecular terminals with (b2) 
an N-2-hydroyalkyloxazolidine, and (C) an aromatic polybasic acid of the formula: R-(COOH)n 
[R is C6H6-n; (n) is 2-6] or its acid anhydride. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) A moisture hardenability urethane constituent characterized by consisting of an 
urethane oxazolidine prepolymer which has an oxazolidine radical at the end which an urethane 
prepolymer which has two or more isocyanate radicals at the end, an urethane prepolymer which 
has two or more isocyanate radicals at the (B) (b1) end, and N(b2)-2-hydroxyalkyl oxazolidine 
are made to react, and is obtained and aromatic series polybasic acid shown by (C) following- 
ization 1, or its acid anhydride. 
[Formula 1] 

R-(COOH) n (R:C6H6-n n=2 - 6 ) 

[Claim 2] (C) A moisture hardenability urethane constituent according to claim 1 with which 
aromatic series polybasic acid is characterized by being a terephthalic acid. 

[Claim 3] a claim — a coating material which consists of a constituent of a publication one to 2 
either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ThTtechnical field to which invention belongs] This invention is excellent in thermal resistance, 
and t^ere is no foaming by carbon dioxide gas at the time of harden.ng. and .t relates to the 
coating material using the moisture hardenability urethane constituent and .t wh.ch are excellent 
in hardenability. 

[Description of the Prior Art] As a conventional moisture hardening mold urethane constituent, 
although JP.57-94056.A is known, there is a problem which bulging of . paint film often 
generates for the carbon dioxide gas which occurs in case moisture and an .socyanate radical 
feact at the time of hardening. The constituent using the oxazolidine compound which the cross 

nking agent of moisture dissociation molds, such as ketimine and enam.ne. ,s proposed in order 
to suppress generating of the carbon dioxide gas leading to bulgmg. and is proposed by JP.6- 
293821 A JP 7-33852 A JP.7-10949.A. etc. also in it is the material which there is no generating 
of carbon dioxide gas and maintained engine-performance balance comparatively. 
[0003 1 However, the oxazolidine radical as shown in JP.6-293821.A etc. earned out ring 
breakage with moisture, active hydrogen was generated, and when it was put to an elevated 
tempera Je in the paint film which reacted with the urethane prepolymer and was hardened for 
a long Period of time, there were a lifting and a problem to which the mechanical strength of a 
pafnt fL falls about heat deterioration. The urea bond of the second class ammo group and 
^ocyanTte which oxazolidine dissociates with moisture and are generated decomposed such a 

heno'non with heat, and the amino group further generated at the time of f ^srb^i h »s 
been considered to be because for molecule cutting to be further promoted as a deter.orat.on 

catalyst. 

[P 0 roblem(s) to be Solved by the Invention] The purpose of this invention does not have those 
with a moisture hardenability urethane resin constituent using the oxazol.d.ne wh.ch ,s excellent 
^thermal resistance, and foaming according to carbon dioxide gas to the tune of harden.ng 
further an d j s in the coating material using the moisture hardenability urethane constituent and 
it which are excellent in hardenability. 

[Means for Solving the Problem] About said technical problem, this invention persons come to 
complete this invention, as a result of inquiring wholeheartedly. 

rOOOel I That is this invention offers a coating material characterized by providing the following. 
A) An urethan prepolymer which has two or more isocyanate radicals at the end. an urethane 
£X^WohT. "wo or more isocyanate radicals at the (B) (b1) end I 0,2) ** -a mo.sture 
hardenability urethane constituent characterized by cons.st.ng of an urethane oxazohd.ne 
prePolyme -which has an oxazolidine radical at the end which N-2-hydroxyakyl oxazolidine is 
made to react and is obtained and aromatic series polybasic acid shown by (C) follow.ng-.zat.on 
Tor its acid anhydride, and whose (C) aromatic series polybas.c ac.d are terephthal.c acds 
Them 
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[0007] 
[Formula 2] 

R-(COOH) n (R:C6H6-n n=2 - 6 ) 

[0008] This invention is explained further below. 

[0009] 

[Embodiment of the Invention] Each urethane prepolymer (b1) which has two or more isocyanate 
radicals at the urethane prepolymer (A) and end which have two or more isocyanate radicals at 
the end used for this invention is a prepolymer which has two or more isocyanate radicals, and is 
an urethane prepolymer prepared by the conventional method by the superfluous basis of the 
poly isocyanate in the organic poly isocyanate and polyol. 

[0010] As organic poly isocyanate, 2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, 
diphenylmethane diisocyanate, The diphenylmethane diisocyanate carbodiimide-ized in the part, 
Polymethylene polypheny! polyisocyanate, tolylene diisocyanate, Naphthalene diisocyanate, 
phenylene diisocyanate, hexamethylene di-isocyanate, Isophorone diisocyanate, xylylene 
diisocyanate, hydrogenation xylylene diisocyanate, Aromatic series diisocyanate, such as hydro- 
diphenylmethane diisocyanate and cyclohexane diisocyanate, aliphatic series diisocyanate, one 
sort of alicycle group diisocyanate, or two or more sorts of mixture are mentioned. 
[001 1] The polyols used for this invention are polyether polyol, polyester polyol, other polyols, 
and such mixed polyols. For example, the polyol manufactured considering the compound metal 
cyanides complex as a catalyst is also contained. 

[0012] Polyol, polyoxy tetramethylen polyol, etc. which add one sort, such as propylene oxide, 
ethyleneoxide, butylene oxide, and styrene oxide, or two sorts or more to one sort of polyhydric 
alcohol, such as ethylene glycol, a diethylene glycol, propylene glycol, dipropylene glycol, a 
glycerol, trimethyloi propane, a glucose, a sorbitol, and a shoe closing, or two sorts or more, and 
are obtained as polyether polyol are mentioned. 

[0013] As polyester polyol, for example Ethylene glycol, propylene glycol, Butanediol, pentanediol, 
hexandiol, cyclohexane dimethanol, One sort or two sorts or more, and glutaric acid of a glycerol, 
trimethyloi propane, or other low-molecular polyols, An adipic acid, a pimelic acid, a suberic acid, 
a sebacic acid, a terephthalic acid, Ring-opening-polymerization objects, such as one sort or two 
sorts or more of condensation polymers and propiolactone of isophthalic acid, dimer acid, 
hydrogenation dimer acid or other low-molecular dicarboxylic acid, or an oligomer acid, a 
caprolactone, and a valerolactone, etc. are mentioned. 

[0014] As other polyols, polycarbonate polyol, polybutadiene polyol, the polybutadiene polyol by 
which hydrogenation was carried out, acrylic polyol, etc. are mentioned, for example. Moreover, 
low-molecular polyols, such as ethylene glycol, a diethylene glycol, propylene glycol, dipropylene 
glycol, butanediol, pentanediol, hexandiol, a cyclohexane dimethanol glycerol, trimethyloi propane, 
a glucose, a sorbitol, and a shoe closing, are also mentioned. 

[0015] (A) The polyol of a component is number average molecular weight 500-16000 preferably, 
and is polyether polyol which does not contain an oxyethylene chain preferably. They are 
polyether diol and/or polyether triol still more preferably. (A) When using the polyol which 
contains an oxyethylene chain in a component, calculate oxyethylene **** of the (B) component 
and it is desirable that the content of the oxyethylene chain of a constituent is less than 6 % of 
the weight to the total quantity of the (A) component and the (B) component. 
[0016] the end isocyanate of an urethane prepolymer (A) — the bases are 2-3 more preferably 
two or more. Furthermore, the NCO/OH ratios of isocyanate and polyol are 1.4-5.0 still more 
preferably 1.4 or more preferably. Residual NCO% is 1 - 20 % of the weight preferably. 
[0017] On the other hand, as for the polyol of the urethane prepolymer (b1) of an urethane 
oxazolidine prepolymer (B), it is desirable to have an oxyethylene chain. However, even if it is the 
polyol which mixed the polyol which does not have an oxyethylene chain, and the polyol which 
has an oxyethylene chain (b1), it can be used as a component. Moreover, the average content of 
the oxyethylene chain in an oxy-alkylene chain is 1 - 30 % of the weight preferably. Even if a 
cure rate falls under by 1% weight and the content of an oxyethylene chain exceeds 30 % of the 
weight, in improvement in the further hardenability not being expectable, there is orientation for 
a water resisting property to fall. However, oxyethylene **** of the (A) component and the (B) 
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component is calculated and totaled, and it is desirable that the content of the oxyethylene 
chain is less than 6 % of the weight to the total quantity of the (A) component and the (B) 
component When this is exceeded, a water resisting property is inferior. 
[0018] An urethane prepolymer (b1) is desirable and number average molecular weight is the 
thing of 500-8000. A problem has molecular weight in flexibility the case of less than 500 t and 
when molecular weight exceeds 8000, there is a problem that a cure rate falls, moreover, the 
average NCO of the end of an urethane prepolymer (b1) — as for the base, 2.0-3.0 are desirable. 
When with 2.0 [ less than ] there is orientation for hardenability and thermal resistance to fall 
and 3.0 is exceeded, there is orientation for flexibility to fall. 

[0019] Furthermore, the NCO/OH ratios of isocyanate and polyol are 1.8-4.0 still more 
preferably 1.6 or more preferably. Residual NCO% is 1 - 15 % of the weight preferably. 
[0020] Moreover, as for the reaction ratio of an urethane prepolymer (b1) and N-2-hydroxyalkyl 
oxazolidine (b2), NCO/0H=0.95-3.0 are desirable. Less than [ NCO/0H=0.95 ], there is 
orientation which remains while N-2-hydroxyalkyl oxazolidine has been unreacted, and it has a 
bad influence on storage stability. When NCO/0H=3.0 are exceeded, there are a fall of a cure 
rate and a problem of a rise of viscosity. 

[0021] Moreover, the N-2-hydroxyalkyl oxazolidine (b2) used for composition of an urethane 
oxazolidine prepolymer (B) is a compound obtained by the well-known condensation reaction of 
aldehydes, such as formaldehyde, an acetaldehyde, a propyl aldehyde, a butyraldehyde, and a 
benzaldehyde, and dihydroxy alkylamines, such as diethanolamine and dipropanolamine. 
[0022] The number of the end oxazolidine radicals of an urethane oxazolidine prepolymer (B) is 
1-3 preferably. If 3 is exceeded, the extensibility after hardening falls and it is not desirable. In 
addition, if there are one or more oxazolidine radicals in the end of an urethane oxazolidine 
prepolymer (B), it cannot be overemphasized that other ends may be isocyanate radicals. 
[0023] A ratio with the generated active hydrogen radical in which the NCO radical of a 
prepolymer (A) and a prepolymer (B) carry out ring breakage with water has [ the compounding 
ratio of a prepolymer (A) and an urethane oxazolidine prepolymer (B) ] the desirable range of 
0.4-4.0. From 4.0, if it is size, it will become easy to generate bulging in a paint film according to 
generating of carbon dioxide gas, and with 0.4 [ less than ], storage stability falls. When such a 
point is taken into consideration, the mixing ratio of (A) and (B) has the desirable range of 60:1 — 
1 :30 at a weight ratio. 

[0024] Although it is the compound shown by (** 3), or its acid anhydride as aromatic series 
polybasic acid or its acid anhydride (C), for example, an orthochromatic phthalic acid, a 
terephthalic acid, trimellitic acid, pyromellitic acid, mellitic acid, and these acid anhydrides are 
used, a terephthalic acid is used especially preferably. 
[0025] 
[Formula 3] 

R-(COOH) n (R:C6H6-n n=2 - 6 ) 

[0026] The content of aromatic series polybasic acid or its acid anhydride (C) has 0.1 - 3.0 
desirable % of the weight. At less than 0.1 % of the weight, the heat-resistant improvement effect 
cannot be expected, it is also blended exceeding 3.0 % of the weight, and there is no above heat- 
resistant improvement effect. Moreover, although the (C) component has a carboxylic acid, the 
effect as a ring breakage catalyst of oxazolidine is small, and it is desirable to use together with 
the ring breakage catalyst of oxazolidine, such as a hydrochloric acid, a nitric acid, a sulfuric 
acid, phosphoric acid, salicylic acids or these anhydrides, ester, and acid salt. 
[0027] In case the constituent of this invention is used for these uses, it may contain various 
additives, such as an ultraviolet-rays inhibitor for the improvement in maintenance of an acid, a 
solvent, an inorganic bulking agent, the process oil of a small amount, a plasticizer, a thixotropy 
agent, an extender, and weatherability, and a stabilizer, etc. if needed. Although these mixture 
can be mixed to homogeneity and shelf life can be secured, it can manufacture with mixing and 
kneading equipment which become enough. 

[0028] As solvents, the usual solvents for urethane, such as toluene, a xylene, TAPEN, and ethyl 
acetate, can be used. 

[0029] As for a thixotropy agent, a surface treatment calcium carbonate, polyvinyl chloride 
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powder, an impalpable powder silica, a bentonite, etc. are raised. In addition, to the constituent of 
this invention, a petroleum system high-boiling point aromatic series system fraction, petroleum 
resin, etc. may be mixed. 

[0030] As a plasticizer, phosphate plasticizers, such as ester system plasticizers. such as dibutyl 
phthalate, dioctyl phthalate, di-undecyl phthalate, dilauryl phthalate, butyl benzyl phthalate, di- 
isodecyl phthalate, a dibutyl horse mackerel peat, dioctyl adipate, dHsodecyl adipate, 
dioctylazelate, and dioctyl sebacate, and trioctylphosphate, triphenyl phosphate, are mentioned, 
for example. 

[0031] As a stabilizer, an antioxidant, an ultraviolet ray absorbent, etc. are mentioned, for 
example, as an inorganic bulking agent, the particulate matter of inorganic compounds, such as a 
calcium carbonate, a calcium oxide, clay, talc, titanium oxide, a calcium hydroxide, an aluminum 
sulfate, a kaolin, a zeolite, ** right [ that ] soil, and glass balun, is mentioned, for example, the 
addition — the inside of a constituent — desirable — 1-70 — it is 30 - 60 % of the weight more 
preferably. 

[0032] The constituent of this invention can be used for a coating material, a sealing material, 
adhesives, etc. as a use represented, and is a coating material preferably. As a coating material, 
it can use for a coating, the roof water blocking material of a building, a wall surface water 
blocking material, the surface pavement material of a stadium, etc., for example. Moreover, it can 
use for sealing materials for the construction for engineering works, such as concrete, a sizing 
board, and a metal, as a sealing material. Furthermore, it can use for the binder of granular 
objects, such as the adhesives of building interior material, such as plastics flooring, the 
adhesives of a roof tarpaulin, a tile, adhesives of a sheet,; natural stone, a ceramic, rubber, and a 
tree, and a fibrous object as adhesives. 
[0033] 

[Example] Next, although an example and the example of a comparison explain this invention to 
details, this invention is not limited to these examples. Unless the section and % have a notice 
especially in below, they shall be weight criteria altogether. 

[0034] It was made to react, having stirred under the nitrogen air current by the equivalent ratio 
2.2 of 2 and 4-tolylene diisocyanate 191.4g (1.1 mols), i.e., NCO/OH, and stirring in a 20-hour 
flask at 80 degrees C to polypropylene ether diol 700g (0.35 mols) of <(A) Composition of 
component> (example 1 of production of urethane prepolymer) number average molecular weight 
2000, and polypropylene ether triol 300g (0.1 mols) of number average molecular weight 3000, 
and NCO% obtained 4.24% of urethane prepolymer (A-1). 

[0035] (Example 2 of production of an urethane prepolymer) Except [ NCO% of ] having used 
polyethylene propylene ether triol of number-average-molecular-weight 3000 and 10% of 
contents of oxyethylene chain 300g (0.1 mols) in the example 1 of creation of an urethane 
prepolymer instead of polypropylene ether triol 300g (0.1 mols) of number average molecular 
weight 3000, it compounded by the same method and 4.22% of urethane prepolymer (A-2) was 
obtained. 

[0036] Polyethylene propylene ether triol of Composition of B component> (example 1 of 
production of urethane oxazolidine prepolymer) number-average-molecular-weight 4800 and 15% 
of contents of oxyethylene chain 500g (0.104 mols) and polypropylene ether diol 500g (0.25 mols) 
of number average molecular weight 2000 were mixed, and the polyol of 7.5% of average contents 
of an oxyethylene chain, 2.29 average functional groups, and number average molecular weight 
2820 was obtained, it reacts stirring under a nitrogen air current by the equivalent ratio 2.1 of 
hexamethylene dHsocyanate 143.3g (0.853 mols), i.e., NCO/OH, and stirring in a 48-hour flask at 
80 degrees C furthermore, — making — NCO% — the end NCO per 3.29% and molecule — the 
urethane prepolymer (b1-1) of the base 2.29 was obtained. 

[0037] It was made to react, having stirred under the nitrogen air current by the equivalent ratio 
1.1 of urethane prepolymer (b1-1) 140.8g and 2-isopropyl 3(2 hydroxyethyl) 1 and 3 oxazolidine 
15.9g, i.e., NCO/OH, and stirring in a 48-hour flask at 60 degrees C, and the urethane oxazolidine 
prepolymer (OXZ-1) was obtained. As a result of measuring GPC of this constituent, it checked 
that the extant content of 2-isopropyl 3(2 hydroxyethyl) 1 and 3 oxazolidine was 1% or less. 
[0038] (Example 2 of production of an urethane oxazolidine prepolymer) Polyethylene propylene 
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ether triol of number-average-molecular-weight 600 and 30% of contents of oxyethylene chain 
20g (0.033 mols) and polypropylene ether diol 270g (0.45 mols) of number average molecular 
weight 600 were mixed, and the polyol of 2.1% of average contents of an oxyethylene chain, 2.07 
average functional groups, and number average molecular weight 600 was obtained, it reacts 
stirring under a nitrogen air current by the equivalent ratio 2.0 of further 2 and 4 tolylene 
diisocyanate 174g (1.0 mols), i.e., NCO/OH, and stirring in a 48-hour flask at 60 degrees C — 
making — NCO% — the end NCO per 9.07% and molecule — the urethane prepolymer (b1 -2) of 
the base 2.07 was obtained. 

[0039] It was made to react, having stirred under the nitrogen air current by the equivalent ratio 
1.05 of urethane prepolymer (b1-2) 48. 7g and 2-isopropyl 3(2 hydroxyethyl) 1 and 3 oxazolidine 
15.9g, i.e., NCO/OH, and stirring in a 48-hour flask at 60 degrees C, and the urethane oxazolidine 
prepolymer (OXZ-2) was obtained. As a result of measuring GPC of this constituent, it checked 
that the extant content of 2-isopropyl 3(2 hydroxyethyl) 1 and 3 oxazolidine was 1% or less. 
[0040] Reduced pressure drying is carried out to combination, the examples 1-4, and the 
examples 1-6 of a comparison of < compound at 120 degrees C into application >, next a closed 
mold planetary mixer for 5 hours. The calcium-carbonate (Japanese east powdering make NS- 
200) 320 section which adjusted moisture to 0.05% or less, The fatty-acid processing calcium- 
carbonate (HAKUENKA CCR made from Shiroishi calcium) 30 section which carried out reduced 
pressure drying at 120 degrees C for 5 hours, and adjusted moisture to 0.1% or less, The xylene 
80 section, the dioctyl phthalate (Following DOP and abbreviation) 90 section, Carry out 
degassing under reduced pressure of 60 torrs after mixing other components to specified 
quantity **** homogeneity acid phosphate AP-3 (product made from the Daihachi chemistry), 
the urethane prepolymer (A) shown in the following table, an urethane oxazolidine prepolymer 
(B), a compound (C), and if needed, respectively. The moisture hardening mold urethane 
compound was obtained. 
[0041] [Test method] 

(Hardenability trial) Hardenability left the sample under a sink and 25 degree-Cx50% conditions at 
a rate with a thickness of 1 .5mm on the glass plate (30*30cm) which stuck the enclosure release 
paper for the four way type by the frame, and measured time amount until it touches with a 
finger and a motion of a paint film is lost. 

[0042] (Non-foaming sex test) Non-fizz observed blistering on the surface of a paint film, and 
the existence of a pinhole, after stiffening the sample under a sink and 50 degree-Cx90% 
conditions at a rate with a thickness of 2mm on the slate plate (30x30cm) which enclosed the 
four way type by the frame. 

That in which the thing without <evaluation> blistering and a pinhole has O, blistering, and a 
pinhole was taken as x. 

[0043] (**** physical-properties trial) After it left the sample for 14 days and **** physical 
properties stiffened it under a sink and 25 degree-Cx50% conditions at a rate with a thickness of 
1.5mm on the glass plate (30x30cm) which stuck the enclosure release paper for the four way 
type by the frame, they measured (%) whenever [ tensile strength / of an ordinary state / 
(kg/cm2), and breaking extension ] on condition that speed-of-testing 500 mm/min using the 
tension tester. 

[0044] (After [ heating ] **** physical-properties trial) After heating the dumbbell No. 3 mold 
test piece produced according to the ordinary state **** physical-properties examining method 
for ten days at 80 degrees C, according to the ordinary state **** physical-properties examining 
method, (%) was measured whenever [ tensile strength (kg/cm2) and breaking extension ] after 
4-hour or more neglect under ejection and 25 degree-Cx50% conditions. 
[0045] 

[A table 1] [Combination conditions and a test result] 
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[0046] 
[A table 2] 
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[0047] The constituent which does not contain the (C) component of the example 1 of a 
comparison was a thing inapplicable to the use which there is no thermal resistance, and 
requires thermal resistance since the physical properties after heating are low. (C) It was that to 
which the examples 2 and 3 of a comparison which used the adipic acid or the salicylic acid as a 
carboxylic-acid compound instead of the component also have a problem in thermal resistance. 
Although there was no heat-resistant problem in the example 4 of a comparison which is the 
presentation which does not use an oxazolidine compound, foaming was caused, and hardening 
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also brought a late result. Moreover, in the example 5 of a comparison which added the (C) 
component to the example 4 of a comparison, although the heat-resistant difference was not 
accepted, the problem was in hardenability and fizz. 
[0048] 

[Effect of the Invention] This invention is a coating material using the constituent and this 
constituent which consist of the urethane oxazolidine prepolymer which has an oxazolidine 
radical at the end which the urethane prepolymer which has two or more isocyanate radicals at 
the (A) end, the urethane prepolymer which has two or more isocyanate radicals at the (B) (b1) 
end, and N(b2)-2~hydroxyalkyl oxazolidine are made to react, and is obtained and a compound 
shown by the (C)-ization 1, or its acid anhydride. There is no foaming at the time of hardening, 
and the material excellent in hardenability and thermal resistance can be offered. 



[Translation done.] 
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